It has been recognized for many years that in patients with muscular dystrophy there are substantial increases in the activity of certain enzymes, e.g., aldolase and the transaminases, in the serum. Extensive surveys by several workers have shown that the changes are particularly striking in cases of the Duchenne type muscular dystrophy (decreasing as the disease progresses), smaller in the limb-girdle and facio-scapulo-humeral types of dystrophy, and slight or absent in cases of neurogenic muscular weakness and wasting (Dreyfus and Schapira,
there is an elevation of serum creatine kinase in some of the female relatives of patients with the Duchenne type muscular dystrophy. The results indicate that many, but not all, the known carriers of this sex-linked recessive gene display a level of serum enzyme activity above the normal range. The importance of being able to establish whether or not a woman is a carrier is evident. In order that the maximum use may be made of the serum creatine kinase level as a criterion for detecting carriers it is important to possess adequate data concerning variations occurring in normal individuals under a wide variety of physiological conditions. The main reason why this is necessary is that wide variations in levels of serum enzyme activity, e.g., of aldolase, have been shown by Thomson (1962) to occur in relation to physical exercise and parturition. Minor elevations of enzyme activity occurring under varying physiological circumstances could conceivably make it difficult to detect carriers in whom the increase is usually small. We have therefore undertaken a study of the influence of various factors upon the activity of the enzyme in healthy individuals. The use of estimations of the serum creatine kinase in the diagnosis of the carrier state, of preclinical muscular dystrophy, and of other hereditary and nonhereditary myopathies will be the subject of subsequent publications (Pearce, Pennington, and Walton, 1964) .
MATERIAL
The volunteer subjects used in this investigation were healthy young adult members of the nursing, medical, and technical staff of the General Hospital and Royal Victoria Infirmary and healthy women attending an ante-natal clinic. Samples were also taken from children and young adult patients not suffering from myopathic disorders. Studies were carried out on 19 normal adult females in the fasting state after 12 hours' bed rest, and under similar circumstances in nine adult males. In four females the blood samples were taken before and after food, in three before, during, and after strenuous physical exercise, and in two the samples were taken from forearm veins before and after ischaemic work. In 21 subjects estimations were carried out at various stages of pregnancy and in 16 at various stages of the menstrual cycle. Samples were also taken from four children under the age of 1 year, from four between the ages of 1 and 5 years, from three aged 5 to 10 years, and from three between 10 and 15 years of age.
METHOD 'Aided by research grants from the Muscular Dystrophy Associations of America, Inc., the Muscular Dystrophy Association of Canada, Blood samples (5 ml.) were withdrawn by venepuncture, and the Muscular Dystrophy Group of Great Britain allowed to clot, and centrifuged. The sera were frozen I and kept in a cabinet deep-freeze until assayed. Measurements on two specimens showed that a single freezing did not significantly alter the creatine kinase activity, although repeated freezing and thawing caused the activity to decrease. Storage in the frozen state for at least two weeks does not appear to have any effect upon the activity of the enzyme.
Creatine kinase activity was estimated by measuring the formation of creatine from creatine phosphate and adenosine diphosphate (A.D.P.) by the method of Ennor and Rosenberg (1954) . The detailed procedure was similar to that used by Hughes (1962) with the following modifications: 1 A lower concentration (4-2 mM) of cysteine was used in the medium, since this was found to be adequate for maximum activity: 2 To avoid the appearance of turbidity which was occasionally encountered during the creatine determination, the pchloromercuribenzoate was added at a later stage. The enzyme reaction was stopped by adding zinc sulphate and barium hydroxide (0-2 ml. of each), after which 0-7 ml. of the supernatant and 0 3 ml. of p-chloromercuribenzoate were used for the creatine estimation. 3 The blank tubes (to which were added water instead of A.D.P.)
were also incubated for 30 minutes.
The enzyme activity is expressed as micro-moles of creatine formed per hour per millilitre of serum at 37°C.
RESULTS
The results are given in Tables I to VII. The samples for estimation of basal activity were taken in the 
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3-0 G.R. (Table I) . In four subjects (Table II) further blood samples were taken after a large breakfast and a further three subjects were exercised strenuously, being asked to run three times up and down two flights of stairs.
Observations were made at intervals after the exercise (Table III) . Ischaemic work was performed in the arm in two subjects (Table IV) (Pearce et al., 1964) . Of particular importance is the frequent finding of high levels of creatine kinase in carriers and probable carriers of the Duchenne dystrophy, and a possible elevation in some sibs of such patients. The increase in the carriers is definite but is not of the same order as in affected patients. The interpretation of these smaller elevations of serum creatine kinase levels is only possible in the light of data demonstrating the range of variation which may occur in the normal individual.
SUMMARY
To facilitate the interpretation of the significance of alterations in serum creatine kinase activity in the blood of patients with muscular dystrophy and their close relatives, estimations of the activity of this enzyme have been carried out on serum samples obtained from normal subjects under a wide variety of physiological conditions. Physical exercise and the ingestion of a large meal did not significantly affect the results. During pregnancy, and at the different stages of the menstrual cycle, the results did not change significantly. The activity in males and females did not differ significantly, the means being 1-7 and 15 units. The upper limit of normal activity was 3 5 units, the results being expressed in micromoles of creatine/hr./ml. serum. Slightly higher values were seen in infancy and early childhood.
